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BUILDUP OF RADIOACTIVE PRODUCTS
IN THERMAL REACTORS

1. ®'Np Targets

by

D. C. Stewart, E. S. Macias,
L. J. Basile, and J. Milsted

INTRODUCTION
This report is another in a series'™* involving the use of computer
techniques modified from those originally developed by Milsted and his
co-workers® to calculate the production of higher nuclides in the neutron
irradiation of transneptunium-element targets. The calculation program
has as its purpose the establishment of a reference set of buildup data and
curves based on the best half-lives and cross-section information currently
available. The basic computing programs used have been previously
presented.*

The primary purpose in irradiating »*’Np is almost invariably to
produce #®Pu. The current widespread interest in this isotope as a heat
source has generated a large number of papers on the economics of BNp
and #*8pu production in power reactors, but relatively little has appeared
on the direct irradiation of ®*'Np alone. Meichle and Owsley® have con-
sidered the problem from the point of view of balancing four variables:
flux level, flux spectrum, reactor-cycle length, and out-of-reactor holdup
time, in order to optimize **®*Pu production. In essence, the present paper
deals only with one of these variables: the effect of flux, but at the same
time also considers the formation rates of a number of side products of
possible interest or having a potential for being a problem during post-
irradiation chemical processing. Rupp, Cox, and Binford’ have calculated
#8py yields in various power reactors for fluxes between 10'? and
30's n/cmz-sec. They did not consider side products

The data were calculated with a CDC-3600 computer. Conversion
programs have been developed to permit the corresponding graphs to be
drawn by use of an IBM 1620-1I instrument and its associated equipment
if so desired. The buildup data were formulated both in terms of relative
yields (atoms of product per original atom of target) and as radioactivity
(disintegrations per minute per gram of original target)

The cross-section and half-life values used are summarized in
Table I, and the buildup scheme that was assumed is given in Fig. 1. Ex-
perience has shown that numerical values are more useful than graphed
curves, since the latter usually must be reduced in size in publication,



making them difficult to read precisely. For this reason, the computer
sheets for the relative yield data are reproduced for seven different flux
levels in Tables IV-X at the end of this report. Figures 2 and 3 present
typical yield and radioactivity buildup curves for a single flux (7= 10" n
cm?-sec) as examples. "Comb 1" (see below) was not graphed in Fig. 2,
since at this relatively low flux it is essentially identical with #38py, In
the same way, "total radioactivity" was not drawn in Fig. 3, since it is
predominantly due to 238Np for the first few years in the reactor. The
radioactivity data at other fluxes are not reproduced in this report since
they can readily be calculated for any particular time-flux situation by
use of Tables IV-X and the specific activities given in Table I.

TABLE I. Nuclear Data Used for *'Np Irradiation

Cross Sections

g Specific
Capkaze Y Destruction, Activity,
Nuclide Half-life(a) b Ref b Ref b dis/sec-ug
ATy 2.47 x 10% yr 95 (b) £ 3 95 227
B2 7.13x 10% yr 101 (b) 557 (b) 678 0.0789
::’U 2.39 x 107 yr 6 (b) g = 6 2.34
U 6.75 day L B < - - 3.02 x 10°
:;:Np 2.14 x 10% yr 170 (¢) 0.019 (a) 170 26
Np 2.10 day % M 1600 (a) 1600 9.65 x 107
:::Pu 86.4 yr 500 (b) 17 (b) 517 6.46 x 10°
“Pu 24,390 yr 270 (c) 741 (b) 1011 2272
“Pu 6580 yr 290 (¢) <0.08 (c) 290 8620
“Pu 13.2 yr ) 425 (b) 950 (b) 1375 4.23 x 108
Pu 3.79 x 10° yr 29 (c) = - 29 144
Pu 4.98 hr 170 (b) - - 170 9.57 x 10™
#lAm 458 yr 620 to 16 hr 4 ) SRR (a) 743 1.20 x 10°
o 120 to 152 yr
Am 16 hr = - 2900 (b) 2900 .
s 2.99x 10
MmAm 152 yr 2000 (b) 6000 (b) 8000 3.59 x 10°
Am 7950 yr 180 (b) & - 180 6880

@c. M
- M. Lederer, J. M. Holland, and I. Perlman Table of Isot 6 i
) - ) » 6th Ed.,
(b)& Sons, Inc., New York (1967). ia b

J. R. Stehn et al., Neutron Cross Sections, Vol. III, Z = 88 to 9
=% Z2n ’ . ,
Xy 7 o 98, BNL 325, 2nd Ed.,

(e)p. T
.- T. Goldman and J. R. Roesser, Chart of the Nuclides
, , 9th Ed., .
Knolls Atomic Power Laboratory, o
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Fig. 2. Relative Yield Curve for 237Np Tar- Fig. 3. Radioactivity Buildup per Gram of
get. Flux: 7 x 1013 n/cm?-sec. 23TNp. Flux: 7 x 1013 n/cm®-sec.

In Tables IV-X, the time is given in units of 10°® sec (ca. 11.6 days).
The data were prepared by an integrative technique, that is, the computer
calculated the changes for each product in a time interval At, then adjusted
the number of atoms that were in that product's "pocket" before going on to
consider the next time span. The At value for Tables IV-V was 2 x 10* sec;
for VI-VII, 5 x 103 sec; and for VIII-X, 2 x 10> sec. In the data, a notation
"1,30-002" indicates that 1.3 x 1072 or 0.013 atom of product per original
atom of target has been formed at the indicated time. "Comb 1" refers to
the total chain yield for mass 238, i.e., 238Np + 238py, "Am342" is 152-yr
242mp oo

DISCUSSION

If the goal of the irradiation is to produce 238py, it is necessary to
examine the combined amounts of ***Np plus **Pu at any given time, since
the 2.10-day half-life of the former isotope means that it will rapidly be
converted to the desired product after the target is removed from the re-
actor. Table II summarizes the situation at the time of maximum yield
for the 238 chain for the seven fluxes chosen. Intuitively, one would ex-
pect that yield would increase with available flux, but examination of
Table II reveals that while the yield is essentially constant at lower fluxes,
it begins to drop somewhere between 7 x 10" and 3 x 10" n/cm?-sec and



arently
continues to decline sharply at still higher fluxeli. (Th(; changseisf:the o
begins somewhere in the range from 1to2x 10 n/cm = 8er)

i ield to the highest
of Rupp et al.,” show a marked constancy of maximum yield up

4 i i i i because
i 1 1 Z_sec,) This situation arises
level which they con51dered, 10 n/cm ; 1 po! 1
of the hlgh fission cross section of zSBNp. At the lughel fluxes, a rela vely

i i ny given
larger amount of the mass-238 chain is in the form of nept.umumtha:raw);yg s
time and thus more susceptible to destruction. Looked at 1nlano.th trans;nu-
rate of destruction of 2**Np by fission competes more strongly wi

tation by decay as the flux is raised.

TABLE II. Maximum Obtainable Yields of the Mass-238 Chain

At Point of Maximum Yield

'Np Remaining

n/cl’:x‘;f,sec Tlmes]::edEd’ As Np As ®*Pu Total in Target

2 10* 0.0008 0.186 0.187 0.600
;i :g” 4.5x 107 0.0018 0.184 0.186 0.585
3x 10'* 107 0.0072 0.169 0.176 0.600
7x 10" 4.2 x 10° 0.015 0.146 0.161 0.607
2= 104 1.4 x 10® 0.0316 0.101 0.132 0.621
5 x 10'% 5x 10° 0.0504 0.0561 0.106 0.654
1 x 10% 2 x10° 0.0649 0.0287 0.0936 0.712

A second consideration in any production scheme, of course, is to
choose conditions such that the maximum amount of Z7Np target can be
salvaged for reuse. The data of Table II would indicate that this quantity
varies relatively little at the point at which the maximum 238 yield is
obtained. It will also be seen from Table II that the time taken to reach
the maximum yield is essentially inversely proportional to the flux, a not
unexpected result in view of the shortness of the buildup chain to that point.

The high capture cross section of #8py is another factor which
sharply limits the maximum conversion yield. This large cross section
also makes it difficult to obtain ?*®Pu free of higher plutonium isotopes,
although in many applications this is not a restrictive consideration.
Table III gives the composition of the plutonium fraction at the point of
maximum yield of the 238 chain for the different fluxes. It will be seen

TABLE III. Composition of Plutonium Fraction at the
Time of Maximum Yield of the Mass-238 Chain

Composition of Plutonium Fraction, a/o

Flux,

n/cm?-sec 238 Chain(a) 29py #opy Hipy #2py
3x 10" 63.60 26.49 8.40 1.12 0.39
7x 10" 62.79 26.64 8.88 1.23 0.46
3x 10M 64.84 25.72 7.99 1.08 0.37
7x 10" 66.91 24.56 L 0.95 0.31
2 x 10 72.43 21.07 5.60 0.70 0.20
5 x 10'% 81.32 14.88 3.33 0.38 0.09
1% 108 90.49 8.00 1.36 0.13 0.02

(a)lile + 28py,



that the contribution of the heavier nuclides is very substantial. Preparing
relatively "clean" #*®*Pu from ?'Np would best be done by very short irradia-
tion cycles at high fluxes, followed by cooling to allow the »*®*Np to decay. By
this technique, most of the 238 chain is prepared and removed in the "buffer"
neptunium form before capture to higher products can occur. The practical
difficulties that would be encountered in preparing any sizeable amount of
238py by this method are obvious.

An alternative approach is to produce e Cm by irradiation of **!Am.
The #?Cm is then chemically separated and periodically "milked" for the
#38py daughter.? Very pure “*®*Pu could be obtained in this fashion, although
the handling of large quantities of ?*Cm is not without its own problems.

TABLE IV*

TARGET= NP237
DATA TYPE= YIELD ATOMS PER ATOM TARGET
FLUX= 3.0+013
TIME SPAN= 0-150

T IME 0.0N500 OoO 0405000 010000 0450000 080000
FLUX= 304013 RGET NPZS DATA TYPE=YIELD
NP237 1,00+000 l-OO+ 00 1400+000 999-001 9¢97-001 996-001
NP238 S5¢10-005 1+00-004 2¢36=-004 4430-004 1¢13-003 1¢26=-003
PU238 1495-006 S5¢77-006 2¢78-005 9¢56-005 1¢44-003 281-003
U234 4495-012 1¢96-011 1¢67-010 1¢00-009 720-008 2¢35-007
ua23s 1¢41-016 7¢00-016 9458-015 9e42-014 2¢94-011 1¢55=010
V236 4428-021 2¢55-020 S5¢25-019 8408-018 1¢01=-014 B8e52-014
U237 7¢70-=027 5¢35-026 1¢57=024 3461-023 1¢60-019 2¢01-018
PU239 2¢92-010 1416-009 9+84-009 5¢90-008 4423-006 1¢38-005
PU240 2¢37=-014 1¢17-013 1¢61-012 1¢58-011 4491-009 2¢59-008
PU241 2406-018 1=23~017 2¢53-016 3489-015 4.86-012 4¢07-011

PU242 2¢63-022 183-021 5¢39-020 125-018 5¢90-015 T7e¢78-014
PU243 2e28-027 1073026 6e12-025 170-023 1¢13-019 1¢58-018
AM241 3e43-023 2e¢38-022 7¢03-021 1¢63=-019 7¢69-016 1¢01=-014

AM242 6437-027 S5¢00-026 1¢94-024 6e¢11-023 6¢50-019 1¢03-017
AM342 1¢23=027 982-027 3¢99-025 1¢35=023 2025-019 4¢57-018
AM243 BeB84-028 T7¢58=-027 3¢64-025 1e46=-023 3¢55-019 7¢75-018
ComMB1 5429-005 1.06-004 2¢64-004 ‘5025—004 2¢57-003 4407-003

T IME 100000 110000 120000 1240000 160000 180000
FLUX= 3.04013 TARGET=NP237 DATA TYPE=YIELD

NP237 9¢95-001 9e94-001 9e94-001 9493-001 992-001 9491-001

NP238 1¢29-003 1430-003 1430-003 131-003 1¢31=-003 1¢31-003

PU238 3.78-003 4426-003 4475-003 S5¢73-003 6¢71-003 7¢69-003

u234 4.03-007 S5¢06-007 621-007 B888-007 1¢21-006 1¢57-006

U23s 3436-010 4466-01C 6427-010 1¢05-009 1¢65-009 2¢43-009

U236 2¢32-013 3¢54-013 Se21-013 1¢03-012 1¢85-012 3¢09-012

v237 6.60-018 1409-017 1e73-017 3486-017 7¢70-017 1e¢41-016
PU239 2436-005 2¢96-005 3463-005 Se18-005 7¢02-005 9¢14-005
PU240 S5¢61-008 7.78-008 1405=007 1¢76=007 2¢75-007 4406=-007
PU241 1410-010 1469-01C 2¢48-010 4489-010 B8¢75-010 1¢46-009
PU242 2464-013 4¢43-013 7¢12-013 1e64=012 3¢37=-012 6¢33-012
PU243 Se47-018 9+.26-018 1¢49-017 3448-017 7¢19-017 1e36-016
AM241 3443-014 Se77-014 9¢25-014 2¢13-013 4¢37-013 B8e21-013
AM242 3¢74=017 6446-017 1406=-016 2454-016 S5¢37-016 1¢03-015
AM342 1¢91-017 3¢52-017 6e¢14-017 1e¢64-016 3e82-016 B8¢03-016
AM243 3¢34-017 6¢22-017 1¢10-016 2¢98-016 7¢07-016 1¢51=015
comB1 S5.06-003 5¢56-003 6405-003 7+04-003 8402-~003 899-003

*"Am342" is 152-yr 242MAm.



TABLE IV (Contd.)

3450000
3400000 3.20000

M 2.00000 2.20000 2.50000 e

FLUX= 3.0+613 TARGET=NP237 DATA TYPESYIELD o ouasetl

NB237 ©'9,90-001  9+89-001 "9.87-001 ~ 9.85-001  2:837001  P857003

NP238  1.31-003  1.31-003  1.30-003 1.30-003 1:207083 13387003

- «63-003 1411=002 ; = Eeob-008

pgggg ?:88-882 2.25-006 3424=006 0080-882 ?:EA_SSS 8075005
U235 3444-009 4469-009 7410-009 1427-0C L Siceioti

U236 4,487-012 7e34-012 1627=011 24¢75-011 SegNeE Al

U237  2.40-016 3.87-016 7.31-016  178-015 2820l el

PU239 1¢15=-004 1e¢42-004 :.57-002 S:Z?:ggg B A 3593007
PU240 S5e73-007 7481-007 1¢18=-00 ZellToe8 Hamimi Siaa o

- 3445-009  5494-009 - -
;822; f:??-g?? 1¢84-011 3062-011 9485011 é-gg_g}g i:éé_g}g
PU243  2.40-016  3.99-016  7.85-0le  2.07-015  2.30-015  4463-0ils
AMZal  1.44-012  2.39-012  4.69-012  1.22-011 1.71-011 2.72-011
AM242  1.85-015 3.11-015 6.23-015 1.66-014 +34-014  SHEE
L Leonls  ReadniE Gral0ia . LiB5-gie  SenocuR U

=015 -015 . - 3 5 =
COMAT  5.97-003  1.00-005 1.24-002 1448-002 1.57-002  1471-002
T1ME 4.00000 4450000 5400000 6200000 700000 8400000
NBE37 - or80s TG N antig | Be70-001  De.auinn NI
NP238  1959-003 1420003  1.29-003  142B-003  1427-003  127-003

- «29-003

QSS%S ::gg-ggg é.gg-ooz 2.28=-002 2¢73-002 3417=-002 3¢60-002
U234 B481-006 1¢13-005 1.40-005 2¢03-005 2¢77-005 3e63-005
U235  3,14-008  4454-008  6428-008 1410-007 1475-007 2¢62-007
U236 9419-011 1¢50-010 2¢32-010 4489-010 9417-010 1¢57-009
U237  7.05-015 1e22-014 1¢99-014 4457=014 9410-014 1e64-013
PU239  5,02-004 6¢39-004  7.90-004 1e414=003 1454-003 1499-003
PU240  5420-006  7e48=-006 1+03-005 1480=-005 2486-005 4426-005
PU241 4423-008 6¢86-008 1605-007 2420-007 4408-007 6493-007
3e34-009 7+26-009 1e42-008

= 7¢70-010 1432-009
58525 gzsg-glo 1:70—014 2:92-014 7e41-014 1e¢62-013 3¢16-013

15

- 9.90-011 1:69-010  4427=010 9425-010 1+80-009
ﬁmSZé ?:35-815 1440-013  2442-013 6417-013 1435-012 2464=012
AM342  1,12-013 2428-013 4428-013 1e26-012 3412-012 6476-012
AM243  2¢35-013  4489-013 9¢38-013 2¢88-012 7.38-012 1466-011
comB1 1495-002  2418-002 2+41-002 2486-002 3+30-002 3+73-002

10.00000 12.00000 1400000 1600000 1800000
TARGET=NP237 DATA TYPE=YIELD
S9¢50-001 9¢41-001 S9¢31-=001 9e22-001 9¢12-001
1425-003 1e24-003 1¢23-003 1¢22-003 1¢20-003
4¢44-002 Se24-002 6¢01=-002 6e74-002 7e44-002
5¢65-005 £407-005 1¢09-004 1¢40-004 1e¢76-004
5¢09-007 8¢71-007 1¢36-006 2¢01-006 281-006
386-009 7498-009 1¢47-008 2+48-008 393-008
4¢31-013 9436-013 1¢78=012 3.10=-012 Se02-012
3¢05-003 4428-003 5¢67-003 7¢19-003 8484-003
8¢22-005 1439-004 2¢17-004 3.16-004 4¢39-004
PU241 1.10-006 1466-006 3¢35-006 6+03-006 997-006 1¢54-005
PU242 2¢55-008 4¢29-008 1405-007 2¢22-007 4023-007 7043-007
PU243 S5e68-013 2458-013 2¢35-012 4¢97-012 9e47-012 1e66-011
AM241 3¢22=-002 S5¢40-009 1¢31-008 2¢76-008 Se21-008 908-008

AM242 4475-012 8e01-012 1¢96-011 4013-011 783-011 1¢37-010
AM342 1¢33-011 2e42-011 6e¢74-011 1¢58=010 326-010 6¢12-010
AM243 3438-011 6¢37-011 1¢89-010 4473-010 1404-009 2¢07-009
comB1 4415-002 4¢56-002 Se36-002 6413-002 6486-002 7¢56=-002
T IME 20400000 224000CO 25400000 3000000 32.0000 S«00000
FLUX= 3.,0+013 TARGET=NP237 DATA TYPE:Y!ELDZ i . T
NP237 9403-001 8¢94-001 8480-001 8¢58-001 8¢49-001 8¢37-001
NP238 1¢19-003 1418-002 1¢16-003 1¢13-003 1¢12-003 1¢10-003
PU238 8e11=002 8¢75-002 9e¢66-002 1¢10-001 1215-001 1¢23-001

U234 2414=004 2¢56=-004 3¢23-004 4¢50~-004a Se¢04-004a Se¢90-004a
uz23s 3479-006 4495-006 7405-006 1¢16=-005 1¢38-005 1e¢75-005

U236 5¢92-008 B¢56-008 1440-007 2e79-007 3+56=-007 4498-007

U237  7.68=012 1e¢13-011 1487-011 3482-011 4490-011 6492-011
PU239 1406=-002 1424-002 1453-002 2¢04=002 2e25-002 2456-002
PU240 S5488-004 762-004 1¢07-003 1e¢74=003 2¢05-003 2e57-003
PU241 2427-005 3¢21-005 S5¢07-005 9458-005 1¢19=-004 1+62-004a
PU242 1422-006 1692-006 3447-006 8402-006 1407-005 1+461-005
PU243  2,74=-011 4430-011 7¢79=011 1480~-010 2¢41-010 3461-010
AM241 1049-007 2431007 44¢14-007 9.38-007 1+25-006 1+84-006
AM242  2,24-010 3+449-010 6427-010 1e42=009 1+89-009 2480-009
AM342 1407=009 1e¢75-009 3437-009 B8437-009 1e15=-008 le77-008
AM243 3.81-009 6¢62-009 1438-008 3.87-008 S5e56-008 9+16-008

comB1 8423-002 8.87-002 9e77-002 1¢11-001 1¢17-001 1e24-00
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T IME
FLUX=
NP237
NP238
PU238
U234
U235
U236
U237
PU239
PU240
PU241
PU242
PU243
AM241
AM242
AM342
AM243
comB1

TIME
FLUX=
NP237
NP238
PU238
VU234
u235
U236
u237
PU239
PU240
PU241
PU242
PU243
AM2a1
AM242
AM342
AM243
comB1

T IME
FLUX=
NP237
NP238
PU238

u234

U235

U236
u237
PU239
PU240
PU241
PU242
PU243
AM241
AM242
AM342
AM243
COoMB1

40.,00000
3.0+4013
8e415-001
1.08-003
1¢33-001
7 e44=004
2¢49-005
Be17-007
1415-010
3409=002
3.58-003
2¢51=004
2490=005
6451=-010
3426-006
4497-009
331-008
1491=-007
1434-001

90.00000
3.0+4013
6432-001
B8¢34-004
1¢84=001
2462-003
1¢71-004a
1441-005
2407=009

1¢11-007
9434=007
126-005
1.85-001

000500
704013
1.00+000
119-004
4455-006
1¢16-011
7468-016

1424-004a

TABLE IV (Contd.)

45400000

TARGET=NP2
7¢95-001
1.05-003
1e¢43-001
S9¢07-004
3¢37-005
1¢26-006
1¢78-010
3462-002
4¢76-003
3466-004
4484-005
1¢09-009
S5e34-006
8¢14-009
Se66-008
3463-007
1444-001

100.000C0
TARGET =NP2
6¢00-001

1¢56-007
1¢34-006
208-005
187-001

TARGET=
DATA TYPRPE=
FLUX=

TIME SPAN=

001000

TARGET=NP237

1400+000
2¢33-004
1¢35-005
4458-011

381-015
3¢24-019
1459-024
6¢30-009
1e¢49-012
3464-016
1¢26-019
2¢79-024
707-021

3e45-024
6478-025
1e22-024

2¢47-004

*rAm342" is 152-yr 242MAm,

50400000 60400000 70400000
7 DATA TYPE=YIELD
7¢75-001 7¢36=-001 7+00-001
1602-003 9472-004 9.24-004
1¢51-001 1464-001 1e74=301
1.08-003 1445=-003 14832-003
4439-005 6485-005 9482-005
1484-006 3453-006 6+03-006
2¢63-010 5409=010 Be77=-010
4413-002 5410-002 5e96=-002
6409-003 9417-003 1427-002
5409-004 8476-004 1435-003
7459-005 1¢62-004 3401-004
1+470-009 3464-009 6476-009
B8422-006 1469005 3401-005
1+425-008 2¢58-008 4.60-008
9403-008 1496-007 3¢66=007
6438-007 1466=006 3466=-006
1452=-001 1465=-001 1.75=001
110400000 12000000 130400000
37 DATA TYPE=YIELD
5471-001 5e42=001 S5¢15-001
7¢53-004 7¢16-004 6.80-004
1486=-001 1¢85=-001 1483-001
3439-003 3476-003 4411-003
2456-004 3401-004 3+47-004
2469~005 3452-005 4450-005
3497-009 5.22-009 6+68=-009
B8416-002 B¢43=002 B+60-002
2.88-002 3.28-002 3.67-002
4405-003 4483-003 S461-003
1661-003 2416-003 280-003
3.61-008 4485-008 6430-008
1436-004 1675-004 2+18=-004
2409-007 2¢69=007 3435-007
1483-006 2438-006 3.00-006
3422-005 4¢76=005 6476=005
1487-001 1486=001 1483-001
TABLE V*
NP237
YIELD ATOMS PER ATOM TARGET
704013
0-150

9+99-001
Se¢50-004
6447-005
3489-010
Se21-014
6466-018
4465-023
Se35-008
2¢04-011
7¢48-015
3e72-018
9¢87-023
2.08-019
1e34=-022
2¢75=-023
S5486-023
6414-004

005000
DATA

010000 050000
TYPE=YIELD

9+99-001 9¢94-001
0+99=-004 2¢61-003
2¢22-004 3431-003
2¢33-009 1¢66-007
S5¢12-013 1.58-010
1402-016 1428-013
1.07-021 4,470-018
320-007 227=-005
2¢00-010 6416-008
1¢15=-013 1e¢42-010
8¢62-017 4403-013
2¢73-021 181-017
4482-018 2e24=-014
4,21=-021 4441-017
9.25-022 1¢50-017
20¢35-021 5¢65-017
1422-003 S5¢91=-003

8000000

6¢65-001
8¢78-004
1¢80-001
222-003
1¢33-004
9e¢51=-006
1¢39-009
6¢69-002
1e65-002
1¢92-003
5¢05-004

7¢12-006
181-001

15000000

4¢65-001
6e14-004a
1¢75-001
4¢77-023
4441-004
6¢87-005
1.02-008
8¢71-002
4¢37-002
7¢14-003
4¢37-003
9482-008
3¢13-004
4¢79-007
438-006
1¢24-004a
1¢76-001

080000

9e¢91-001
2¢88-003
6044-003
5¢39-007
B8e¢29-010
1¢07-012
588-017
7¢32-005
3e22-007
1¢18-009
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TIME
FLUX=
NP237

comB1

TIME
FLUX=
NP237
NP238
PU238
U234
u235
U236
V237
PU239
PU240
PU241
PU242
PU243
AM241
AM242
AmM342
AM243
comsl

PU239
PU240
PU241
PU242
PU243
AM241
AM242
AM342
AM243
comB1

100000
7.0+013
9.88-001

1.16-002

2.00000
70+013
9¢76-001
2496-003
1e¢94-002
4449-006
1.,80-008
5¢99-011
65.81=015
5¢96-004

2424-002

4,00000
740+013
9¢54=-001
2489-003
3¢97-002

4464=012
6401-012
3447-011
4425-002

9400000
7404013
8498-001
2e¢73=-003
8421-002
9463-005
1¢76=006
2486-008
7428=012
1410-002
6436-004
2455=-005
1¢43=006
7e45=011
7e442=-008
2e¢54=010
S5446=010
4448=-009
8448-002

TABLE V (Contd.)

+40000 1.60000
+100C0 120000 1 i
TARGETSNP237 DATA ;ZSSIYIEQ.al-oox
9¢87-001 986-001 9.87_003 2497-003
2496-003 2.97-003 209 s T e52-002
9471-003 1.08-002 1-32-006 2474-006
1.16-006  1442-006  2402-006 2 07050
2.48-009  3¢33-009 5¢59- i
4042-012  6.49-012  1e28-011 242370
3.19-016  5+03-015  1e12-81 3.66-004
1.56-004 1¢91-004  271-004 3807002
9.61-007  1429-006  2016-006 34367000
4eB35008)  Je0S00 1e38-0%0 2.23-010
= 4477~ 209~ =
21227018  2:3a4-015 5.41-015 Lo
1065-012 2064-012  6e05-012 123701}
4430-015 ;'83-8}2 {:8;:8%: 2°39-014
2.26-015 092~ T110-013
-015 1e472-014  4465-014 - 10-
?:Zg-géz ie38-002 1+60-002 1.81-002
2450000 3.00000 3420000
TARGEToNP237 DATA TYPE=YIELD
9474-001 9471-001 9465-001 9-63-883
2.96-003 2495-003 293-003 2.92-
2416-002 2+47-002 298-002 3.18-002
5.53-006 7+29-006 1e07-005 123-005
2.45-008 3.69-008 6456-008 8.03-008
9401-011 1455-010 3e34-010 4437-010
1411-014  2¢09-014  5.08-014  6492-014
7430-004 9¢56-004  1439-003  1¢59-003
9.42-006 1441-005 2450-005 3+06-005
9459-008  1464=007  3448-007 4454-007
1621-009 2¢35-009 6+06-009 8+45-009
6410-01¢ 1420-013  3410-013  4432-013
6463-011 1629-010  3431-010 4460-010
2400-013  3497-013  1e04-012 1+46-012
-012  3468-012  1410-01Z  1462-012
4:832813 1:89-812 11432015 4:53°812
2045-002 2476=002  3427-002 3447-002
4450000 5400000 6400000 7400000
TARGET=NP237 DATA TYPE=YIELD
9448-001  9442-001  9¢31-001 9+20-001
2488-003  2486-003 2483-003 2+79-003
4444-002  4490=002 5479-002 6464=002
2448-005  3.406-005 4440-005 595-005
2429-007  3415-007 542-007 B452-007
1679-009  2474=009 S5473-009 1406-008
3442-013  5.454-013 1e26-012 2e47-012
3¢11-003  3.81-003 5¢36-003 7.10-003
8461-005  1418-004 201-004 3414-004
1479-006  2471=006 5452-006 9+97-006
4¢78-008  8410-008  2400-007 4¢26-007
2047-012  4¢19-012  1404=-011 2e21=011
2e58-009  4£e35-009 1407-008 2.25-008
8446-012  1444=011  3¢57-011 7460-011
1619-011  2417-011  6405-011 1442-010
7413-011 1435-010  4.06=010 1+02-009
4673-002 5.19-002 6408-002 6492-002
10400000 ~ 12,00000 1400000 16400000
TARGET=NP237 DATA TYPE=YIELD
8¢88-001  B8467-001  B8e¢47-001 8427-001
2069-003  2463-003 2.57-003 2451-003
8¢93-002  1403-001 1¢15-001 1.25-001
1017-004  1464-004 2417-004 2¢75-004
2¢37-006  3495-006 6401-006 B8459-006
4¢32-008  B473-008 1457-007 2¢60-007
1613-011  2441=011  4449-011 7462-011
1432-007 1677=002  2425-002 2e74-002
8450-004 1439-003  2.08-003 2¢92-003
3¢75-005  7.20- 1¢23-004 1e94-004
2436-00€  5453-006 1e12-005 2¢05=-005
1423-010  2489-010 5.86-010 1407-009
1421-007  2480-007 558-007 1.00-006
4016-010 9466-010 1¢93=009 3+48-009
9448-010  2441-009 5417=-009 9483-009
8427-009  2436-008 5465-008 1¢19-007
9420-002 1.05-001 1¢17-001 1.28-001

1.80000

9e79-001
2¢97-003
173=-002
3456-006
1e28-008
3481-011

3450000

9¢59-001
2¢91-003
3e48-002
1¢48-005
1¢06=-007
6¢35-010
1¢06-013
1¢90-003
4+02-005
6¢53-007
1¢34-008
6¢86-013
727-010
2¢33-012
2o TS0
1:52=017}
3e77-002

8+00000

9¢09-001
2¢76=-003
7044-002
7469-005
126-006
1.80-008
4e41-012

7e72-002
18400000

8¢07=-001
2¢45-003
1¢35-001
3¢37-004a
1¢17=-005
4¢02-007
1e¢21=0110
3.23-002
3¢91-002
2485-004
3¢45-005
1+81-009
1466=-006
Se77-009
1e71-008
2+28-007
1e¢37-001



AM242
AM342
AM243
CcComB1

TIME
FLUX=
NP237
NP238
PU238
U234

2000000
70+013
7488-001
2439-003
1443-001

2¢57-006
B8499-009
2¢76-008
4405-007
1445=-001

40400000
7.0+013
6421-001
1+89-003
1.83-001
1416-003
7e74=005
6463-006
2e19-009
7¢37=-002
2¢16-002
2478-003
B8485-004
4464-008
3446-005
1.22-007
4449-007
1¢41-005
1.85-001

90,00000
740+013
3¢43-001
104-003
1e444-001
2466-003
2495-004
724-005
2+50-008
7483-002
5468-002

4433-004
1445-001

TABLE V (Contd.)

22400000 25400000
TARGET=NP237
7¢70-001 7¢43-001
2e¢34-003 2¢25-003
1450-001 1¢60-001
4472-004 S+80-004
1¢95-005 2467-005
8438-007 1432-006
2¢59-010 4e17-010
4418-002 4485-002
6429-003 8e41-003
S¢38-004 791-004
8422-005 1440-004
4430-009 7e¢35-009
380-006 6¢32-006
1¢33-008 2¢22-008
4021-008 7429-008
6¢75-007 1¢33-006
1¢53-001 1e62-001
45400000 50400000
TARGET=NP237
5¢85-001 Se52-001
178-003 1467-003
1484-001 1.84-001
1435-003 1454-003
9¢82-005 1420-004
S9¢71-006 1¢36-005
3¢24-00¢ 4455-009
7¢89-00Z 8e25-002
2¢63-002 3¢10-002
3¢64-0032 4455-003
1¢35-003 1¢94-003
7.08-008 1+402-007
S5¢03-005 6489-005
1¢77-007 2¢43-007
6468-007 9432-007
2e45-005 3¢96-005
1486-001 1485-001
100,00000 110400000
TARGET=NP237
3+404-001 2¢70-001
9423-004 8+20-004
1¢31-001 1¢19=001
283-003 24¢95-003
3.29-004 3458=-004
9¢41-005 1418-004
3¢26-008 4410-008
729-002 €e71=002
S5e¢92-002 6401-002
1¢16-002 1e21-002
1¢40-002 1¢72=002
7¢35-007 904-007
3.00-004 3¢32-004
1406-006 1418-006
4¢39-006 4..90-006
6426-004 8+56-004
132-001 1420-001

3000000 3200000
TA TYPE=YIELD
700-001 6483-001
2e¢12-003 2¢07=-003
1¢71=001 1¢75-001
7468-004a B8e45-004
4411-005 4476=005
2¢51=-006 3¢14-006
8.08=010 1.02-009
5¢86=-002 621-002
1¢24-002 1e42-002
1¢33-003 1¢58-003
2¢94-004 3.80-004
1¢54-008 199-008
1¢26-005 1¢60-005
4444-008 S¢63-008
1¢54-=007 158-007
340-006 4¢71-006
1¢73=001 1¢77-001

6000000 70400000

DATA TYPE=YIELD
4490-001 4435-001
1¢49-003 132-003
1¢78=001 168-001
188-003 219-003
1¢66-=004 212-004
2¢36-005 368-005
8¢00~-009 1¢26-008
Be60-002 8¢57-002
3¢97-002 4471-002
6439-003 8412-003
3¢52-003 S5¢59-003
1¢85-007 2¢93-007
1¢13-004 1¢62-004
4400-007 S5¢75-007
1¢57-006 2¢30-006
8481-005 1¢57-004
1¢79-001 1¢70-001
12000000 130400000

DATA TYPE=YIELD
2¢40-001 2¢13=-001
7¢28=-004a 6¢46~-004
$.07-001 9e¢64-002
3.04-003 3.09-003
3482-004 4.00-004
1e44=004 1¢71-004
5+00-008 5¢95-008
6¢13-002 5¢56-002
5¢99-002 S5¢88=002
123-002 1¢23-002
2¢05=002 2¢37-002
1¢07-006 1e¢24-006
3¢56-004 3¢72-004
1¢26-006 132-006
5¢29-006 S5¢54-006
112-003 1¢42-003
1.08=-001 970-002

35.00000

6¢59-001
2¢00-003
1¢79-001
9e¢62-004
S581-005
4025-006
1¢39-009
6e70-002
1 ¢69-002
2¢00-003
S¢37-004
281-008
2+20-005
7e74=-008
2¢78-007
735=-006
181-001

8000000

3486-001
1¢17-003
1¢57-001
2¢45-003
2¢55-004a
S532-005
183-008
8¢28-002
S5e28-002
9¢59-003
8¢09-003
425-007
2¢13-004
7¢52=-007
3e¢06-006
2¢81-004
1¢58-001

150400000

1¢68=001
S¢09-004
7e72=-002
3¢12-003
4423-004
2e27-004
7¢95-008
4¢51-002
Se44-002
1¢17-002

7+78-002
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TIME
FLUX=
NP237
NP238
PU238
U234
U235
U236
v237
PU239
PU240
PU241
PU242
PU243
AM241
AM242
AM342
AM243
coMB1

I IME
FLUX=
NP237
NP238
PU238
U234
U235

PU239
PU240
PU241
PU242
PU243
AM241
AM242
AM342
AM243
comsl

0405000
304014

9497-001

2e34-003
2475-004
1e66-009
9451-013
5e22-016
1456-020
9e74-007
1¢59-009
2¢50-012
5¢35-015
6408-019
6497-017
Tw92~-019
3491-020
34¢61-019
24¢61-003

0460000
3.0+014
9470-001

1484=-011
1e64-013
S5e54-014
1406-012
2478-002

180000
3.0+014
9e¢12-001
1+09-002

S¢71=-009
6490-011
3480-011
1414-009
7416=-002

TABLE VI*

TARGET= NP237

YIELD ATOMS P

ER ATOM TARGET

DATA TYPE=
FLUX= 3.04014
TIME SPAN= 0-80
000
0410000 020000 0230000 0440
TARGET=NP237 DATA TYRPESY IEL e
9495-001 9¢90-001 9485-001 Ge8 e
4021-003 6489-003 B8¢60-003 9469-003
9.38-004  3+12-003 6e07-003  9.48-003
5.85-009 6421-008 1481-007  3¢82-0
0427-012 1405-010  4+46-010  1424-009
7.98-015 1.57=013 9e58-013 349-012
e Py e 1¢16=017 9.86-017 4458-016
5¢78-00€  3461-005 1405-004  2419-004
1e455-008 1e¢75-007 7e41-007 2¢05-006
3481-011 7e43=010  4448=009 1462=008
1423-013 4404=-012 3445-011 1¢62-010
1467-017 6455-016 6410-015 3401-014
1e60-015 5e24-014  4446-013 2.08-012
5.05-018 2s78=016 2491-015 1¢56=014
1429-018 6e74-017 7478-016 4455-015
1e44-017 = 9425-016 1e21-014  7470-014
5.14-003 ' 1¢00-002 1e47-002 192-002
0480000 100000 1220000 1440000
TARGET=NP237 DATA TYPE=YIELD
94¢60-001 9450-001 9e41-001 9¢31-001
1612-002 1413-002 1412-002 1e11-002
2048-002  3.24-002 3499-002 4471-002
2412-006  3457-006 5439-006 7+58-006
1438-008 2492-008 5432-008 B8+75-008
7474-011  2406=010 4455-010 B8+80-010
1485-014 5496-014 1453-013 3436-013
1418-003 1495-003 2¢90-003 4.00-003
2¢25-005 4473-005 B¢56=-005 1.40-004
3044-007 Be97-007 194-006 3¢67-006
6e¢74-009 Ze21-008 5476-008 1+28-007
1e37-012  4458-012 1421-011 2e73-011
8e57-011 2¢79-010 7¢22-010 1¢60-009
8¢45-013  2494-012 B8401-012 1¢84=011
3.422-013  1e24=012 3¢66=012 9¢03-012
6e80-012  2484-011 9404=011 2438-010
3.59-002  4¢37-002 5411=002 5,83-002
2,00000 2420000 «50
TARGET=NP237 pbaTA T¥PECYIELD " 00000
9403-001  B8494-001 B8480-001 B8¢58-001
1408-002 1.07-002 1¢06-002 1403-002
6470-002  7430-002 B8e¢16-002 9.47-002
1661-005  1,96-005 2¢53-005 3.61-00%
2067-007  3457-007 5423-007 B8+90-007
3494-00S  5484-009 9483-009 2.04-008
1698-012  3415-012 5480-012 1e36-011
8409-003  9.66-003 1.22-002 1.66=-002
4017-004  5453-004 B+01-004 1¢34-003
1454-005  2424-005 3464=005 7418-005
7¢90-007  1427~006 2438-006 5e75-0086
1¢71-010C 2476-010 5.20-010 1426=009
9¢63-009  1454-008 2486-008 6.77-008
é.éz-g}? }.92-010 3¢64-010 B8481-010
. - 15~ - -
21177005 3187-065 51352039 21222353
+78-002  8438-002 9622-002 1+05-001

*'Am342" is 152-yr 242mp

0450000

9e75-001
1¢04=-002
1¢32-002
6¢72-007
2072=-009
Fe52-012
1+51-015
382-004
4049-006
4437-008
5e¢39-010
1¢04-013
6e92-012
S 71=01 %
1¢80-014
3e26-013
2435-002

1460000
9e22-001
1¢10-002
Se40-002

1¢01-005
134-007

Se48-010
6e51-002

3450000
8¢36-001

6¢04-008
1¢16-001



AM242
AM342

COoMB1

T IME
FLUX=
NP237
NP228
PU238
U234
u23s
U236
u237
PU239
PU240
PU24a1
pU242
PU243
AM241
AM242
AM342
AM243
coMR1

4400000
3.04014
8415-001
S478=-003
1417=001
6417-005

1426=001

1000000
3.0+4014
6¢00~001

1476-001

25400000
3.0+014
2¢79-001
3¢35-003
1¢13=-001
6¢24-004
7¢46=005
2¢34-005

1417-001

5500000
3.0+014
6405-002
7425-004
2e¢65-002
Se47-004
8419-005

4431-002
9469=-006
5¢38-005
7477-007

4,683-003
2472-002

TABLE VI (Contd.)

5400000 6400000
TARGET=NP237
7¢75-001 7¢36=001
9¢30-003 8483-003
1e¢34-001 1e¢46-001
9¢15-005 1e24-004
3461-006 Se74-006
1¢47-007 2¢87-007
1¢31-010 Ze¢78-010
3¢56-002 4445=-002
S5¢05-003 7e¢74=-003
4417-004 7¢37-004
6¢01-005 1¢32-004
1¢33-008 2493-008
6¢56-007 138-006
Be94-009 1491-008
7¢19-009 1¢61-008
4452-007 1422-006
1¢43-001 1¢55-001
1200000 1400000
TARGET=NP237
5¢42-001 4490~-001
6¢50-00" S587-003
1¢68-001 1e64~-001
3¢34-004 3498-004
2¢65-00% 3449-005
3¢04-006 4489-006
3¢73-009 6¢21-009
7e¢61-002 7+89-002
2¢91-002 3¢59-002
4434-003 S¢81-003
1¢90-002 3¢15-003
4424-007 7¢05-007
1¢56-005 2438-005
2¢21-007 3438-007
2¢12-007 3430-007
3482-005 7¢57-005
175-001 1470-001
3000000 3500000
TARGET=NP237
2¢16-001 1468-001
2¢60-003 2¢01-003
9.08-002 7¢17-002
6¢61-004 6+69-004
8¢50-005 9+05-005
3¢53-005 4£e83-005
S5¢04-008 6.98-008
Se22-002 4¢18=-002
Se43-002 5e02-002
1¢15-002 1¢10-002
2¢14-002 2¢75-002
4480-006 6418-006
8401-005 Be26-005
1¢15-006 119-006
119-006 1¢24-006
1¢23-003 1.88-003
9e34-002 7¢37-002
60400000 6500000
TARGET=NP237
4469-007 3¢63-002
S5¢62-004 4436-004
2¢05-002 1¢59-002
S5e02-004 4456-004
7¢62-005 700-005
1¢11-004 l¢21-004
1¢65-007 180-007
1e22-002 S+45-003
2¢15-002 1e¢74-002
Se01-002 4.06-003
4447-00z 4456-002
1¢01-005 1403-005
4¢50-005 3¢70-005
6¢50-007 Se35-007
6485-007 Se64-007
Se¢25-003 Se73-003
211-002 1e464-002

700000 800000
DATA TYPE=YIELD
700-001 6465-001
8¢39-003 7¢98-003
1¢56=001 1¢62-001
1¢59-004 1¢94-004
835-006 1¢14-005
4499-007 7 ¢96-007
Se16-010 Be64-010
Se25-002 5e94=-002
1¢09-002 1¢43-002
1¢16-003 1467=-003
2¢50-004 4427-004
S5¢57-008 9¢52-008
2e¢52-006 4414-006
3.51=008 Se78-008
3.06-008 Se19-008
2e74-006 Se43-006
1e¢64-001 1¢70=001
1600000 1800000
DATA TYPE=YIELD
4442=001 3¢99-001
5¢30-003 4479-003
1¢57-001 1¢48=-001
4455-004 5¢05-004
4433-005 Se15-005
7e24-006 1.01-005
9e46-009 1¢35-008
790-002 7e72-002
4419-002 4.68-002
7¢21-003 B8+45-003
4474-003 6465-003
1¢06-006 149-006
3429-005 4022-005
4469=-007 6404-007
4465-007 6+05-007
1¢33-004a 2¢14-004
1¢62-001 153-001
4000000 45,00000
DATA TYPE=YIELD
1¢30=001 1401-001
1¢56-003 1¢21-003
$.61-002 4438-002
6¢55-004 6¢27-004
9420-005 9¢05-005
617-005 7e49=005
9400~008 1¢10-007
3430-002 2¢58=002
4445-002 382-002
991-003 B8e¢64-003
3429-002 3¢73-002
7+38-006 B¢37-006
791-005 7¢19-005
1¢14=-006 1404-006
1¢19-006 109-006
260-003 333-003
S5e77=002 4450-002
7000000 7500000
DATA TYPE=YIELD
2e81-002 2+18-002
3437-004 262-004
1¢23-002 9¢56-003
4412-004 3470-004
6438-005 Se78-005
1¢30-004 1¢38-004
1e¢94-007 2¢07-007
733-003 Se68-003
1¢39-002 1¢10-002
327-003 2¢61-003
4460-002 458-002
1¢03-005 103-005
3.01-005 242-005
4435-007 3450-007
4459-007 3470-007
6e¢12-003 6443-003
1¢27-002 983-003

9+00000

6¢32-001
758-003
1e¢66-001
2e30-004
1¢48-005
1¢19=006
1¢34-009
6¢51-002
1e¢79-002
2¢26-003
6¢73-004
1¢50-007
626-006
B8¢79-008
B8+06-008
9e¢77-006
1¢74-001

20400000

3¢61=-001
432-003
1¢38-001
S5¢48-004
5¢90=005
1¢34-005
182-008
7e42=-002
S5¢05-002
9¢49-003
B8¢80-003
1¢97-006
Se13-005
7¢35-007
742-007
3420-004
1¢43-001

50.00000

7¢80-002
9436=-004
3¢41-002
589-004
B8¢69-005

7¢34-003
4¢07=002
9¢13-006
6¢30-005

3450-002
80400000

1¢69-002
2¢03-004
7¢41-003
3¢31-004
5¢19-005
1445-004
2e¢17-007
4440-003
B¢75-003
2¢07-003
4¢53-002
1402-005
1¢94-005
280-007
2¢96-007
6¢64-003
7462-003

13



TABLE VII*

TARGET= NP237
DATA TYPE= YIELD-ATOMS PER ATOM TARGET
FLUX= 7.0+014

TIME SPAN= O- 10
T IME 0.00500  _0.01000 0405000 _ 0210000 _ 0+20000 O
FLUX= 7404014 TARSET=NP237 DATA TYPE=YIELD o iadnnt
NP237  9,99-001 9.99-001 9.94-0uU!l 9488-001 A San
NP238  5,95-004 1417-003  5431-003  9.42-002 1¢5 ~008 e
PU238 1614-005  3438-005 5e76-004  2¢02-003 6-68_007 v m
U234 1.44-011 5e74-011 2e99-009  1+96-008  1.29 e
U235  4.80-015 2439-014 3«25-012 3¢80-011 474=010, Se732008
U236 La70=018 1601-017 3.25-015 657-014 1453-012  3e65-011
U237  3.56-023 2.48-022 1.70-019 573-018 239-016 1407-014
PU239 1.99-008 7089-008  4.08-006 2¢65-005 1471-004 1401-003
PU240 1488-011 9433-011 1.27-008 1448-007 1.83-006 2018-005
PU241 1.91-014 1e¢14-013  3461-011 7423-010 1+64-008 3474-007
PU242  2484-017 1497-016 1¢35-012  4¢55-012 1.89-010 B+39-009
PU243  2.88-021 2.24-020 2457-017 116-015 6432-014 3e41-012
AM241 1459-019 1¢10-018 7¢55-016 2e53-014 1e04-012 4456-011
AM242 2,44-022 2.72-021 3449-018 1¢76-016 l1e¢12-014 Te22~013
AM342  6.66-023 5.28-022 7+07-019  3474-017 2e59-015 1e¢91-013
AM243  5,57-022  4.88-021 1:09-017 7¢98-016 7.81-014 Be16-012
COMR1 6406-004 1421-003 5.89-003 1414-002 2417-002 3498-002
TIME 0.60000 0.80000 1.000700 120000 1440000 160000
FLUX= 7.0+4014 TARGET=NP237 DATA TYPE=YIELD
NP237  9,31-001 9+09-001 8488-001 8467-001 Be46=-001 8e¢27-001
2.09-002 2+04=-002

NP238 2¢17-002 2¢20-002 2¢17-002 2e13-002
PpU238 S39-002 4¢77-002 6405-002 7021-002 Be26-002 9.:21-002

U234  2414-006 4+18-006 6¢87-006 1¢01-005 1¢39-005 1+82-005
L2555 2e34-008 6412-008 1e26-007 2e23-007 3+56-007 S5e28-007
U236  2.26-010 B8403-010 2410-009 4¢54-009 Be61-009 1.48-008
U237 9.58-014 4442-013  1.41-012  3¢57-012 T772-012 1s45-014
PU239  2,65-003  4¢99-003  7.89-002 1e12-002 1448-002 1¢86=-002
PU240 2425-004  4455-004 7491-004 1424-003 1481-003
PU241 7449-006  1487-005  3e85-005 6494-005 1¢14-004
PU242 3444-007 1.09-006 2475-006 S+90-006 1e13-005
Hug4ge = 1458-010 5416-010 1432-009 2¢88-009 5+56-009
AM241 4, 10 1481-009 5466-009 1440-008 2.96-008 5¢56-008
AM242  7.65-012  3485-011 1429-010  3437-010 7439-010 1+43-009
AM342  2.23-012 1e21-011 4¢33-011 1418-010 2469-010 5+38-010
AM243  1419-010  7467-010 3416-009 9¢85-009 2.53-008 5.65-00
COMB1  5.56-002 6¢96-002 8.22-002 9434-002 1+03-001 1:12-00?
TIME 1.80000 24700
L) e TAQUETSgp2372.220000ATA2;33898IELDz.soooo 2480000
NP237  8,07-001  7488-001 7¢68-001  7¢51-001 7e3a
NP238 1694-002  1,89-002 1485-002 281002 Letieath
PU228 1.08-001 1415-001 1420-001 i:gé-ggT }'33‘88°
% - = % > i
U234 2478-005  3.36-005  3.85-005 4.42-005 5.01-00%
uz3s 3:26-007  1.33-006 1463-006 2.01-006 2+43-008
u23e 3:60-008  5.40-008  7.28-008 9.85-008 1.30-007
U237 4:31-011 7+00-011 1:00-010 1¢43-010 1499-010
Suz33 20637002  3.05-002  3438-002 3.74-002  4+08-002
PU241 3123°80a  §e32-003  5,24-003  6+35-003 . 7s55-00%
Eredl 313537094  2+58-004  4462-004 5.96-00a  7.50-00a
B 3:23-005  5.20-005  7.38-00S 1.05-004 1e44-C0a
AR 1.:a—o“§ :.61—009 3e72=-008 S «30-008 7e33-008
Rarsos 4.i°-0;° 2043-007 3¢39-007 4e¢73-007 6¢40-007
AR SElEbes ©:61-000 " 9.33-004 1+32-008 1+80-008
AMAa3  1.13-007  2.05-007 gi2l=ins SeECRanE 52485000 Tead o
B1 0-¢ 5 T Sa3U= «20- 1e38-
1.20-001 1427-001 1634-001 1625-001 l1e44-001 1e28-097

*"Am3d2" is 152-yr 242mpm



T IME
FLUX=
NP237
NP238
PU238
U234
u23s5
U236
U237
PU239
PU240
PU241
PU242
PU243
AM241
AM242
AM342
AM243
comr1

T IMFE

FLUX=
NP237
NP238
PU238
U234
U235
U236
U237
PU239
PU240
PU241
PU242
PU243
AM241
AM242
AM342
AM243
COMR1

TIME
FLUX=
NP237
NP238
PU238
U234
u235
U236
ua237
PU239
PU240
PU241
PU242
PU243
AM241
AM242
AM3a42
AM243
comm|

TIME
FLUX=
NP237
NP238
PU238
u23a
LUea3s
U236
ua237
pPU239
PU24a0
PU241
PU242
pPU24a3
AM241
AM242
AM342
AM2473
COMR1

3.00000
7404014
7400-001
1+73-002
1e34=001
5¢61=-005
2.88-006
1467-007
2¢69-010
4440=-002
8.82~-003
9e22-004
1¢94-004
984-008
Be41-007
2438-008
102-008
2400-006
1¢51=001

4,20000
7.0+014
6,07-001
1450-002
1446-001
9432-005
6¢29-006
5e48=-007
1.08-009

1461-001

540000
704014
S5e26=-001
1¢30=-002
1446-001
1¢29-004
1.04-005
125-006
2482-009
6468-002
2465-002
4.,02-003
1.84-003
9449-007
6436-006
1.89-007
B+69-008
3.78-005
1459-001

6.60000
7.0+014
4456-001
1¢12-002
1¢39-001
1461-004
1¢49-005
2¢32-006
Se73-009
6490-002
3.444=-002
5¢79-003
3453-003
183-006
1.09-005
3427-007
1¢53-007
9419-005
1.51-001

TABLE VII (Contd.)

3.,20000 340000 3.60000 3.80000
TARGET=P237 DATA TYPE=YIELD
6483-001 6457-001 6¢51-001 6¢36-001
1¢69-002 1465-002 1¢61-002 1e57=-002
1¢37-001 1¢40-001 1e¢42-001 le44-001
6422-005 6484-005 7¢46-005 8.08-005
3¢38-006 3490-006 4446-006 Se04-006
2¢11-007 2¢63-007 3¢22-007 3489-007
3¢54-010 4¢58=-Q10 5481-010 7¢25-010
4¢71-002 4499=-002 5e25-002 S5e49-002
102-002 l1e15-002 1¢30-002 1.45-002
1¢11-003 1¢32-003 1¢54-003 178-003
2¢53-004 3¢24-004 4408-004 5¢05-004
1¢29-007 1466-007 2¢09-007 2¢59-007
108-006 1¢36-006 168-006 204-006
3.08-008 3+90-008 4485-008 S.92-008
1¢33-008 1¢70-008 2¢12-008 2.61-008
2483-006 3489-006 5e22-006 6489-006
1¢54-001 1456-001 1¢58=-001 1¢59-001
4440000 4460000 480000 S«00000
TARGET=NP237 DAT TYPE=YIELD
5e92-001 Se78=-001 S565-001 Se51-001
1¢46-002 1e443-002 1¢39-002 1 36-002
1447-001 1447-001 1¢47-001 l1e47-001
9¢94-005 1¢06-004 1¢12-004 1¢18-004
6¢94-006 7e62-006 B8¢31-006 9.01-006
6441-007 7e44-007 8¢56-007 9¢77-007
1¢30-009 1¢55=-009 1¢82-009 2e12-009
6+08-002 6¢24-002 6¢38-002 6450-002
190-002 2¢05-002 2¢20-002 2+35-002
2¢57-003 2¢85-003 3414-003 3.43-003
B8e84-004 1¢04-003 1¢22-003 1¢41-003
4¢55-007 S5e36-007 6¢26-007 7¢25-007
3437-006 390-006 4446-006 5.06-006
9¢90-008 1¢15=007 1¢32-007 1¢50-007
4445-008 S5.18-008 598-008 6483-008
1443-005 1.78-005 2¢18-005 2.64=-005
1461-001 1461-001 1¢61=-001 1e61-001
S¢60002 S.80000 600000 6420000
TARGET=NP237 DATA TYPE=YIELD
S5e¢13-001 5¢01-001 4490-001 4.78-001
1427-002 1e24=-002 1¢21-002 118-002
1¢45-001 1e44-001 sl ¢43-001 1e42=-001
1435-004 1440-004 1¢46-004 1¢51-004
1¢12-005 119-005 1¢27-005 134-005
1¢40-006 1¢56-006 1¢74-006 1492-006
3e22-009 3¢65-009 4412=-009 4462-009
6¢75-002 6481-002 6485-002 6.88-002
2¢79-002 2¢93-002 306-002 3¢19-002
4432-003 4¢62-003 4492-003 521-003
2.08-003 2433-003 2¢61-003 2490-003
1¢07-006 1¢21-006 1¢35-006 1¢50-006
705-006 T7e¢77-006 BeS1-006 9.28-006
2¢10~007 2¢32-007 2¢55-007 278-007
9.69-008 1¢07-007 118-007 1¢29-007
4446-005 Se22-005 6¢07-005 702-005
1.58-001 1457-001 1¢55-001 154-001
6480000 700000 7220000 740000
TARGET=NP237 DATA TYPE=YIELD
4445-001 4¢35-001 4424-001 4e14-001
1¢10-002 1«07-002 105-002 1.02-002
1¢38-001 1¢36-001 1¢34-001 1¢33-001
1466-004 1¢71-004 1¢75-004 180-004
1+456-005 1463-005 1¢70-005 1+78-005
2¢53-006 2¢75-006 2¢99-006 323-006
6433-009 6497-009 7¢65-009 8¢36-009
6¢89-002 687-002 6485-002 6482-002
3¢56-002 3¢67-002 3.78-002 3.88-002
6+07-003 6¢34-003 6461-003 686-003
387-003 4422-003 4¢59-003 4497-003
2¢01-006 2¢19-006 2¢38-006 258-006
1¢17-005 1425-005 1¢33-005 1¢41-005
3¢52-007 3«77-007 4+02-007 4027-007
1¢64-007 1e¢77-007 1¢89-007 2¢01-007
1+04-004 l1¢18-004 1¢32-004 1.48-004
1449-001 1¢47-001 1+45-001 143-001

400000

621-001
1e¢53-002
1e45-001
8¢70-005
S5¢65-006
4¢64-007
8¢92-010
Se71-002
1e59-002
2¢03-003
6e¢17-004
3¢16-007
2044-006
712-008
3¢16-008
B8e92-006
1¢60-001

520000

Se¢38-001
1¢33-002
1¢47-001
1¢23-004
9¢72-006
1¢11-006
2046-009
6¢60-002
2¢50-002
3¢73-003
1¢61-007
B8e¢32-007
Se69-006
1¢69-007
7¢73-008
3.17-005
1¢60-001

6440000

4467-001
1¢15-002
1e¢41-001
1¢56-004
1e41-005
2¢11-006
Se16-009
6489-002
3¢32-002
5¢50-003
3¢21-003
1e66-006
1¢01-005
3¢02-007
1¢41-007
8¢05-005
1¢52-001

760000

4¢05-001

9¢98-003
1¢31-001

1¢84-00a
1¢85-005
3¢48-006
9¢11-009
6e¢78-002
3498-002
7¢11-003
S¢36-003
2¢79-006
149-005
4¢52-007
2¢13-007
1¢65-004a
1¢41-001
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TIVME
FLUX=
NP237
NP238
PU238
U234
U235
U236
U237
PU239
PU240
PU241
PU242
pU2473
AMP a1
AM242
AM342
AM243
coMB1

T IME
FLUX=
NP237
NP238
PU238
U234
U235
U236
U237
PU239
PU240
PU241
PU2472
PU”43
AM241
AM242
AM342
AM243
COMR1

PU242
PU243
AM241
AM242
AM342
AM243
CcomMB1

780000
7404014

3¢95-001
9.75-003
1¢29-001

1.88-004

1¢92-005
3¢75-006
9,90-009
6¢73-0072
4407=002
7435-003
Se77=-003
3.00-006
1¢57=-005
4477-007
2425-007
1.83-004
1439-001

9.00000
704014
3443-001
8e45-003
1¢17-001
2410-004
2¢30-005
5¢52-006
1.53-008
6434-002
4449-002
8¢57-003
Be.45-007
4,40-006
2¢04-005
6422-007
2¢96-007
3¢17-004
1.26-001

0.00500
240+015
9499-001
1435-003
1455=005

1436-003

TABLE VII (Contd.)

« 60000
8400000 8420000 ﬂ;aggfleLDB
TARGET=NP237 DATA EYP6T ~3.59-001
3486-001 3.77-001 36 3.86-003
9:52-003  9.29-003 9087083  1.21-001
1427-00 525~ . v
1.92-004 1496-004 2000-004 20037003
1+498-005 2405-005 2l Ec002Crat 89-006
430P-006:" 4w305006°0 (aeoiaC00m . SEEAT e
107-008 1¢16-008 1¢25-008 e B
= e62-002 6¢55-002 6449
et 885 3 23 002 4430-002 4437-002
qelosble Sess = +21-003
58~ 7¢80-003  8.01-003 8
Z.?g-ggg 6¢62=-003 7407-0073 7-52-083
3.22-006  3¢44-006 3.67-006  3491-006
1+65-005 1473-005 1481-005 1-89'003
5402-007 5e27-007 5e51-007 5.75-087
2.38-007 2450-007 2e62-007 2e73-0
2.02-004 2.23-004 2.45-004 2+68-004
1437-001 1¢34-001 1+32-001 1+430-001
0 9.40000 9+60000 9.80000
TARGEToNP237 DATA TYPE=YIELD
3434-001 3.27=-001 3419-001 3¢11-001
B8+25-003 B8406-003 7487-003 7468-003
1¢15-001 1¢13-001 1¢11-001 1¢09-001
2413-004 2416-004 2419-004 2.21-004
2436-005  2442-005 2448-005 253-005
5.84-006 6e18-006 6¢52-006 6487-006
1+63-008 1474-008 1+85-008 1+96-008
6426-002 6418-002 6409-002 600-002
4455-002  4¢59-002 4464-002 4467-002
8¢74-003 Be¢89-003 9+04-003 9417-003
Be93-003  9442-003 9492-003 1404=-002
4465-006 4¢90-006 S5416-006 5e42-006
2411-005 2418-005 2.25-005 2432-005
6445-007 6¢66-007 6488-007 7+08-007
3.07-007 3418-007 3429-007 3.39-007
3444-004 3¢72-004 4401-004 4432-004
1.23-001 1¢21-001 1419-001 1417-001
TABLE VILI*
TARGET= NP237
DATA TYPE= YIELD ATOMS PER ATOM TARGET
FLUX= 2404015
TIME SPAN= 0-5
0400800 0.01000 0405000 0.08000
TARGET=NP237 DATA TYPE=YIELC
9497-001 9497-001 9483-001 9473-001
2466-003 3430-003 1443-002 2406=-002
Se11-005 7e62=-005 1¢48-003 3444=003
S5e21-011 9408=011 6¢98=-009 2¢57-008
3447-014 6e91-014 1487-011 1406-010
2925=017 Se04=-017 4¢45-014 3.88-013
8409-022 2¢02-021 5¢35-018 7401=017
2404-007 3.56-007 2+68-005 9476-005
3¢8B7-010 7¢71=010 2¢07=-007 1e17=-006
7419-013 l1e61-012 1+38-009 l1.18-008
1e84=-015 4457-015 1420-011 1455-010
2496-019 8403-019 4499-015 8456=-014
3459-018 8493-018 2432-014 2.98-013
1e¢26-020 3e43=-020 2e¢32-016 4420-015
2e044-021 Ce65=-021 4454=017 B8426=-016
3¢16-020 9¢37-C20 1¢59-015 4.08-014a
2471-003 3.38-003 1458-002 2440-002

*rAm342" is 150-yr 242mp

BeBNONO

3¢51-001
B8¢65-003
1¢19-001
2¢07-004
2e24-005
5420-006
1e¢43-008
6e41-002
4e44-002
8¢39-003
7¢58-003
4415-006
1¢97-005
5¢99-007
285-007
2e92-004
1¢28-001

10.00000

3¢04=-001
7¢50-003
1¢07-001
2¢24-004

4464-004
1e¢14-001

010000

9¢67-001
2041=002
5¢08-003

3¢33-013
1e02-012
1¢68-014
3¢32-015
1¢94-013
2e92-002



TIME
FLUX=
NP237
NP238
PU238
U234
v23s5
U236
U237
PU239
PU240
PU241
PU242
PU243
AM241
AM242
AM342
AM243
comBl

020000
2404015
Se34=001
3.51=-002
1¢57-002
3,05=-007
3.05-009
2e¢72-011
1¢16-014
1,09-003
3427-005
7e¢70-007
2e43-008
2015=-011
4457=-011
1¢22-012
2045-013
2446-011
Se¢08-002

0.80000
2404015
7e62-001
3486-002
7e70-002
7450-006
2¢90-007

1416-001

140000
2404015
6421-001
3416-002

1¢32-001

2.00000
204015
S5406-001
2458-002

2430-008
2.87-005
1.28-001

TABLE VIII (Contd.)

0430000 0+40000 050000 060000
TARGET=NP237 DATA TYPE=YIELD
9¢03-001 8¢73-001 Be44=001 8¢15-001
3498-002 4e14-002 4e14-002 4¢07-002
2¢79-002 4400-002 Sel11-002 6410-002
84¢51-007 1¢70-006 2¢82-006 4.18-006
1¢27-008 3¢36-008 6¢95-008 1¢23-007
1¢73-010 6¢22-010 1e¢64-009 3¢56-009
108-013 Sel17-013 1¢70-012 4440-012
2¢89-003 Se¢48-003 Be64-0023 1¢22-002
1¢33-004 3e44-004 6¢95-004a 1¢20-003
4457-00€ 1¢54-005 3481=005 7e¢73-005
2¢20-007 1¢01-006 3419-006 7e96=-006
2¢27-010 le14-009 3480-009 985-009
4e¢04=-01C 181-009 5¢60=-009 1¢36-008
1¢38-011 7¢19-011 2¢46-010 6448-010
2¢79-012 le47-011 Se08=011 1¢34-010
3492-010 2¢66=-009 1¢13-008 3.58-008
6¢78-002 Be14=-002 9e26=002 1.02-001
0490000 100000 110000 120000
TARGET=NP237 DATA TYPE=YIELD
7¢36-001 7¢12-001 6488-001 6¢65-001
3e¢74-002 3e62-002 3450-002 3+38-002
Be32-002 B8e84-002 9¢26=002 9.60-002
9¢38-006 le14-005 1¢34-005 1e¢56-005
4403-007 S¢37-007 6¢90-007 Be61-007
186-008 281-008 4404-008 Se61=-008
3¢39-011 S5e65-011 8¢90=-011 1¢34-010
2e34-002 2¢69-002 3.02=-002 3¢32-002
3468-003 4479-003 6402-003 7 ¢34-003
3¢31-004 4468-004 6¢32-004 B8421-004
S5¢51-005 B8¢85=-005 1e¢35-00a 1¢95-004
7¢29-008 1¢19-007 1¢83=007 2¢68-007
8¢77-008 1¢38-007 2¢04-007 2¢89-007
4478-009 Te71-009 1e!7=008 1¢69-008
1400-009 1¢62-009 2e¢47-009 3.58-009
4¢15-007 7e¢62-007 1¢31-006 2¢11-006
1¢21-001 1425-001 1¢28-001 1430-001
150000 1460000 170000 180000
TARGET=NP237 DATA TYPE=YIELD
6400-001 5480-001 S5¢61-001 Se42-001
3.05-002 2¢95-002 2¢85-002 2¢76=002
1402-001 1.03-001 $.03=-001 103-001
2421-005 2e¢42-005 2¢64-=005 2485-005
1¢47-006 1469-006 1¢93-006 2¢17=006
1¢26-007 1+458-007 1e¢94-007 2¢35~-007
3¢67-01C 4.87-010 6¢31-010 B8¢04-010
4406-002 4424-002 4440-002 4453-002
1e¢17-002 1¢32-002 1¢47=-002 1¢62-002
1¢52-003 1¢79-003 2¢07-003 2¢36-003
4485-004 6423-004 783-004 9¢66-004a
6¢79-007 B8e76=-007 1¢11=006 1¢37=006
6462-007 8428-007 101-006 1¢22-006
4.06-008 S¢14-008 6¢35-008 770-008
Be64-009 1+09-008 1¢35-008 1¢64-008
6¢93-006 9¢64-006 1¢31-005 1¢73-005
1¢32-001 1¢32-001 1¢32-001 1¢31-001
2410000 2420000 230000 2+40000
TARGET=NP237 DATA TYPE=YIELD
4490-001 4473-001 4457-001 4¢42-001
2¢49-002 2¢41-002 2e¢33-002 2025-002
1401-001 1400-001 9.91=002 9¢77-002
3¢45-005 3¢64-005 3482-005 4400-005
2¢94-006 3¢19-006 3¢45-006 3¢71-006
3489-007 4450-007 Se17-007 5e89=007
1¢51-009 1482-009 2¢16-009 2¢55-009
477-002 4.81-002 4484-002 4484-002
2¢06-002 2¢19-002 2¢32-002 2044-002
3¢25-003 Se55-003 3484-003 4413-003
1¢66-003 1¢94-003 2¢24-003 2¢57-003
2¢38-006 2¢78=-006 323-006 3+70-006
192-006 20¢19-006 2¢46-006 2e74-006
1¢24-007 1442-007 1¢61-007 1480-007
2+66-008 3.04-008 3e44-008 3.85-008
3¢60-005 4446-005 S5¢44-005 6¢57=-C05
126-001 1¢24-001 1¢22-001 120=-001

0e«70000

788-001
3¢97=-002
6¢97=002
Se75-006
1¢96-007
6¢76-009
Se68-012
1¢59-002

109=-001
130000

6043-001
327-002
9¢86-002
Le77-005
1¢05-006
753-008
1¢93-010
3¢60-002
Be74-003
103-003
2¢73=004a
3¢77-007
3¢93-007
2e34-008
4¢96-009
3¢26-006
1¢31-001

1490000

Se24-001
2¢67-002

1¢67-006
1e44-006
9¢17-008
1e¢96~-008
2¢25=005
1430-001

250000

4427-001

2¢17-002
9e61-002
4417-005
3¢97-006
6¢65-007
2¢97-009
4¢83-002
2056-002
4¢41-003
2¢91-003
4421-006
3¢02-006
1¢99-007
4.27-008
7¢84-005
118-001

17



18

T IME
FLUX=
NP237
NP238
PU238
U234
u23s
U236
U237
PU239
PU240
PU241
PU242
PU243
AM241
AM242
AM342
AM243
comel

TIME

FLUX=
NP237
NP238

PU240
PU241
PU242
PU243
AM241
AM242
AM342
AM243
COMB1

TIME
FLUX=
NP237
NP238
PU238
U234
U235
U236
U237
PU239
PU240
PU241
PU242
PU243
AM241
AM242
AM342
AM243
COMB1

2460000
204015

4413=-001
2410-002
9e444=002
4 433=-005
4422-006
7e47=007
3444=-009
4481=-002
2466-002
4467=-003

1.15-001

3.20000
2404015
3437=-001
1¢71=-002
8428=002
Se14-005
5463-006
1¢34-006
7417=009
4,447=-002
3,15-002
5499-003
587-003
8456=006
4,497-006
3¢36=-007
7422-008
2¢14=004
1.,00-001

4400000

2436-006
1+446-008
3477=-002
3438-002
6492-003
9495-003
1¢46-005
6467=-006
4458=-007
9.86-008
4474~-004
798=-002

TABLE VIII (Contd.)

000
2470000 2.80000 2%9gggglELD3~°°
TARGET=NP237 DATA T, . 5.60-001
3499-001 3+86-001 3+73-001 e e
2403-002 1496-002 1490-002 Foe st
9426-002 9.07-002  8488-002  B8+537 0 C
4a4B-005 4.63=005.0" 4 TT=0080 S0 8 fodn g
4447-00€ 4471-006  4¢95-006 byt
8434-007 9.%6-88; é'?f_ggg £=a=q08
+95-009 4451= ol11- e
2.37—002 4473-002  4468-002 4-32_885
2.76-002 2.86-002 2+99=002 e B
4493-003 Se¢17=003 5440-003 Se61 S
3467-002 4408-003 4450-003 4-94-006
5,32-006 592-006  6e54-006 7.19-00
3056-006 3.B88-006 4+16-006  4e44-006
2939-007 2059-007 2479-007  2e98-007
Se13-00€ 5¢56-008 5.98-008 6441-008
1409-004 1+26-004 1+45-004 1466=-004
1+13-001 1¢10-001 1+08-001 1405=-001
000 3440000 3+50000 3460000
T25827=Np237 DATA TYPE=YIELD
3.26-001 3415-001 3404-001 2494-001
1466-002 1460-002 1¢55-002 1449-002
8¢08-002  7.88=002 767-002  747-002
5.25-005 5¢35-005 5e45-005 5e53-005
5.84-006 6004-006 6423-006 6¢42-006
1445-006 1457-006 1469-006 1+82-006
7¢495-009  8478=-009 9464=009 1+06-008
4¢39-002 4431-002  4e23-002 4414-002
3.20-002 Ce25-002 3.28-002 3432-002
6e16-003 6631-C03 6445-003 6457-003
6035-003  6¢84-003  7e34-003  7.85-003
9.27-006 1400-005 1407-005 1415-005
5423-006 5¢47-006 S570-006 5492-006
3454-007 3471-007 3488-007 4404-007
7¢61-008  7.98-008 B8434-008 B8.68-008
2440-004 2468-004 2498-004  3430-004
9474-002 9.48=-002 9422-002 8497-002
4420000 4440000 4460000 4480000
TARGET=NP237 DATA TYPE=YIELD
2440-001 2424-001 2409-001 1495-001
1+22-00z 1e14=002 1606-002 9¢94-003
6430-002  5493-002 5¢58-002 S5.25-002
5¢93-00% 6401-005 6407-005 6412-005
7435-006 7¢59-006 780-006 798-006
2¢64-006 2¢94-006 3424-006 3.55-006
1+69-008 1493-008 2418-008 2.45-008
3458-002 3¢39-002 3e21=-002 3403=-002
3438-002 3.36-002 3.33-002 3.28-002
7401-003 7405-003 7¢05-003  7.01-003
1410-00Z 1e21-002 1¢31-002 1442-002
1+62-005 1.78-005 1493-005 2409-005
6496-006 7420-006 7438-006 7+51-006
4479-007  4496-007 5¢10-007 5e20-007
1403-007 1407-007 1¢10-007 1¢12-007
5¢57-004 6445-004 7439-004 B8e38-004
7452-002 7407-002 6465-002 6+24-002

3.10000

3448=001
Le 77002
Be49-002
5¢02=-005
Se41-006
1423-006
6644=009
4455-002
3.08-002
5¢81-003
S5¢40-003
7487-006
4471-006
3¢17-007
6¢82-008
1¢89-004
1¢03-001

3480000

2475-001
1e¢40-002
7¢07-002
S5e¢69-005
6¢76-006
2408-006
125-008
3e¢95-002
3e36-002
6¢78-003
8¢89-003
1¢30-005
6¢33-006
4032-007
9¢31-008
3¢99-004
8e47-002

500000

183-001
9¢29-003
4¢93-002
6¢14-005
Be13-006
3.87-006
2e72-008
2+86-002
3¢21-002
6¢94-003
1¢52-002
2e24-005
7¢59-006
S5¢26-007
1¢13-007
9e41-004a
Se86=-002



T IME
FLUX=
NP237
NP238
PU238
U234
U235
v236
a7
PU239
PU240
PU241
PU242
PU243
AM241
AM242
AM342
AM243
comMB1

NP237
NP238
PU238

U234

U235

U236

ua237
PL239
PU240
PU241
PUz242
PU243
AM241
AM242
AM342
AM243
comBl

0400500
5404015

2¢57-007
B8468-010
3402-012
1450-014
4492-018
1¢17=017
8426-020
1459-020
4429-019
3¢39-003

0420000
504015
Be44-001
5e82=002
2¢64=-002
5¢59-007
1436-008
3e22-010
3e54-013
4432-003
3,42=004
1.88=005
1e59-006
3¢57-009
1¢12=-009
6¢63=-011
1404-011
4421-009
B8e46=-002

0.80000
5.0+015
5406=-001
3492=-002
6408-002
7e42=006

9¢99-002

TABLE IX*
TARGET= NP237
DATA TYPE=
FLUX= S540+015
TIME SFAN= 0-5
000800 001000
TARGET=NP2Z7 DA
9¢93-001 9e92-001
6453-003 8407-003
1¢26~004 1¢87-004
1¢29-010 2¢24-010
2¢14-013 4¢25-013
3e47-016 7¢77=-016
313-020 7¢79-020
1¢26-006 2¢18-006
5¢97-009 l1«18-008
2076011 6e16-011
1¢77-013 438-013
Te13-017 1¢93-016
1¢38-016 3e42-016
1¢20-018 3.26-018
2¢30-01¢ 6es22~019
7e¢63-01E 2025-017
6¢66-003 B8¢25-003
0430000 0440000
TARGET=NP237 DA
7¢75-001 7e¢12-001
Se78-002 Se44-002
401-002 4499-002
1¢37-006 2e¢44-006
4489-006 1¢13-007
1¢80-009 Se78-009
2e98-012 1e29-011
9¢35-003 1e¢47-002
1¢16-003 2453-003
8¢94-005 2e¢44=-004
1¢19-005 4456-005
3¢13-008 1¢31-007
788-009 285-008
Se76-010 2¢35-009
B8¢59-011 3439-010
Se68-008 3¢27-007
9¢79-002 1¢04-001
0490000 100000
TARGET=NP237
4465-001 4427-001
3460-002 3430-002
S5e¢95-002 Se 75=002
8¢57-006 9¢63-006
753-007 9405=-007
1¢07-007 1¢48-007
S5e49-010 8450-010
2¢84-002 286-002
1.29-002 1e47-002
2¢10-003 2¢52-003
1¢16-003 1¢63-003
389-006 S5¢55-006
S5e¢19-007 6482-007
Se44-00€ 7e29-008
7¢26-00S 9+66-009
2¢49-00S 4402-005
9¢55-002 9.06-002

* v Am342" is 152-yr 242MAm,

YIELD ATOMS PER ATOM TARGET

005000 0.08000
TA TYPE=YIELD
9458-001 Se34-001
3416-002 426-002
3432-003 726-003
1¢60-008 Se63-008
1¢07-010 Se¢78-010
6446-013 Se39-012
1496=-016 2¢48-015
1¢49-004 S5¢05-004
2¢91-006 1¢55-005
4480-008 3.81-007
1¢05-009 1.28-008
1le11=-012 1¢79-011
B8404=-013 9e62-012
1e94=014 3.21-013
3¢50-015 Se57-014
3456-013 Be64-012
3449-002 4.+98-002

0+50000 0.60000
TA TYPE=YIELD
6¢54=-001 6¢00-001
S5e04-002 4464-002
S5e61-002 5¢96-002
3¢65-006 4492-006
2¢05-007 3¢21-007
1¢37-008 2¢69-008
3484-011 9¢09-011
1e¢94=-002 2¢31-002
4434-003 6¢45-003
4494-004 B8e29-004
122-004 2¢59-004
3470-007 8418-007
7e14-008 1442-007
6440-009 135-008
9400-010 1¢86-009
1¢19-006 3e¢24-006
1¢06-001 1¢06-001

110000 120000
A TYPE=YIELD
3¢92-001 3¢60-001
3403=-002 2¢79-002
Se51-002 Se23-002
106-005 l1e¢14-005
105-006 1¢20-006
1¢97-007 2¢54=-007
1e¢24-009 1¢75-009
283-002 2e¢76-002
1¢63-002 1¢76-002
2¢91-003 325-003
2¢18-002 2¢80-003
7¢51-006 9+73-006
8¢51-007 1402-006
9424-008 1¢12=-007
1¢22-008 1447-008
6¢10-005 8¢77-005
B¢54-002 8401-002

0« 10000

9¢18-001
4¢77-002
1¢03-002
1¢01-007
1¢28-009
1448-011
B8¢34-015
B8483-00a
3¢38-005
1¢01=006
4421-008
6469-011
313-011
1¢21-012
2¢06-013
3¢97-011
Se79-002

0.70000

Se¢51-001
4426-002
64¢09-002
6¢19=-006
4¢55-007
4464-008
1¢84-010
2¢58-002
B8e66-003
1¢23-003
4472-004a
1e¢53-006
2e43-007
2¢40-008
3¢27-009
7¢27-006
1¢04-001

130000

3¢31-001
2056-002

3¢54-003
3¢48-003
1e¢22-005
1¢18-006
1¢31-007
1¢71-008
1¢21-004
7e49-002



20

TIME
FLUX=
NP237
NP238
PU238
u234
u23s
U236
uz237
PU239
PU240
PU241
PU242
PU243
AM241
AM242

TIME
FLUX=
NP237
NP238
PU238
U234
VEELS
U236
U237
PU239
PU240
PU241
PU242
PU243
AM241
AM242
AM342
AM243
coMB1

1440000
504015
3404-001
2435-002
4463-002
1428-005

1¢93-002
3.78-003
4420-003
1448-005
1432-006
1449-007
1.94-008
1460-004
6498-002

200000
5404015
1.82-001
1¢41-002
24¢99-002
1446=-005
192-006
8.97-007
1,00-008
173-002
1¢92-002
4,413-003
8485-003
3418-005
1.80-006
2409-007
2469-008
5425-004
4440-002

2460000

3442-003
1.28-002
4464-005
1467=006
1497=-007
24¢52-008
1403-003
2468-002

3+20000
Se0+4015
6457=002
5¢08-003
1411-002
1425-005
1.85-006
2403=-006
3¢32-008
6458-003
1407=002
2448-003
1453-002
S+58-005
1429-006
1e54=007
1496-008
1¢53-003
1462-002

TABLE IX (Contd.)

00
1450000 1+60000 ‘;7829315Lo"8°°
TARGET=NP237 DATS e e
2479-001 2456=-001 2¢35-001 2002
2416-002 1498=002 1+82-002 3449-002
ot SR g 3170-005  1+43-005
1¢33-005 1937 s 6 -
1e56-006 1466-006  1474-006 %-?é_ggg
4.61-007 5e41-007  625-007 e
3:95-009  4:93-005  £:03-80% [.53-002
«41-002 2427~ ol =
?.9é-002 2.00-002 2401-002 1-99_gg§
3:96-003 4.08-003  4416-003 418
4496-003 S5e74=-003 6¢52-003 7¢31-003
s «33-005 2462-005
1:75-005 2404-005 2
1445-006 1¢56=-006 1e65-006 1e72-006
1¢64-007 1478=-007 1489-007 1¢98-007
2¢14-008 Ze¢31-008 2445-008 2+56-008
5.07-004 2459-004  3e18-004  3.82-004
6040-002 6.02-002 5¢58-002 5e16-002
00 2430000 2440000
2410000 24200 ATACTYPEYIELD
TARGET=NP237 D
1.68-001 1454-001 1441-001 1430-001
1430-002 1¢19-002  1409-002  1400-002
2476-002 2¢55-002 2e35-002 2.17-002
1+46-005 1+46-005 1445-005 1+44-005
1+495-006 1498-006  2400-006 2+01-006
9¢92-007 1009-006 1419-006 1+28-006
1416-008 1432-008 1+50-008 1.68-008
1460-002 1449-002 1¢37-002 1e27-002
1.87-002 1480-002 1474-002 1.67-002
4406-00C  3.96-003 3484-003 3.71-003
9458-003 1403-002 1+410-002 1+416=002
3445-005 3¢72-005 3497-005 4421-005
1+81-00€ 1.80-006 1479-006 1+476-006
2¢11-007 2e¢11=-007 2¢09-007 2¢06-007
2.71-008 2e71-008  2469-008 2+64-008
6403-004 6eB84-004  7.68-004 B453-004
4.06-002  3474-002 3444-002 3417-002
2470000 2480000 2+90000 3.00000
TARGET=NP237 DATA TYPE=YIELD
101-001 9424-002 Be¢48-002 7479-002
7478-003  7414-003 6456-003 6+03-003
1469-002 1.456=-002 1443-002 1432-002
1438-005 1436=005 1+33-005 1¢31-005
1+99-006 1.97-006 1494-006 1492-006
1457-006 1.467-006 1476=-006 1.85-006
2.26-008 2447-008 2468-008 2.89-008
9¢96-003  9418-003  B8e45-003 7.78-003
1444-002 1436-002 1429-002 1¢21-002
3¢26-003  3410-003 2494-003 2.79-003
1+33-002 1438-002 1e442-002 1446=-002
4¢83-005 S5401-005 5418-005 Se33-005
1¢61-006 1455-006 1449-006 1+43-006
1491-007 1484-007 1477=-007 1469-007
2444-008  2435-008 2426-008 2416-008
1¢11-003 1.20-003 1429-003 1437-003
2447-002 2427-002 2+09-002 1492-002
3430000 3.40000 3+50000 .
TARGET=NP237 DATA TVPE:Y!EL03 i
6404-002 5¢54=002 5e09-002 4468=002
4¢67-003  4429-003 3494-003 3462-003
1402-002 9439-003 B8¢63-003 7¢93-003
}.g?-ggg }.;g-ggg 1.13-005 1412-005
«81- * 78~ 1¢73-006 1469-00
2¢12-006  2420-006 2428-006 2.35-002
3454-008 3475-008 3497-008 4.18-008
6¢05-003 5456-003 5¢11-003  4.70-003
1¢01-002 9441=003 8¢79-003 8.21-003
2¢33-003 2419-003 2+05-003 1¢92-003
1456-002 1458-002 1460-002 1462-002
5¢69-005 S5e79-005 5¢87-005 5494-005
1422-006 1¢16=-006 1409-006 1.403-006
1446-007 1438-007 1430-007 1423-007
1+86-008 1476=-008 1466=-008 1456=-008
1¢61-003 1468-003 1475=003 1482-003
1449-002 1437-002 1426-002 1415-002

1490000

1¢99-001
1e54-002
323-002
1445-005
187-006
8¢03-007
8e59-009
1e86-002
1¢96-002
44¢17-003
8¢09-003
2¢90-005
1e¢77-006
2¢05-007
2¢64-008
4¢51-004
4¢77=-002

2450000

1¢19-001
922-003

2¢02-007
2¢59-008
9¢39-004
2492-002

3.10000

7e16-002
Se54-003

1e¢76-002
3.80000

3e94-002
3¢05-003
6¢70-003
1¢05-005
1¢60-006
2¢52-006
4¢60-008
3¢97-003

1+38-008
1¢95-003
9e¢75-003



TIME

FLUX=
NP237

T IME
FLUX=
NP237
NP238
PU238
U234
u23s
u236
uz237
PU239
PU240
PU241
PU242
PU243
AM241
AM242
AM342
AM243
comB1

T IME
FLUX=
NP237
NP238
PU238
U234
u23S
VU236
U237
PU239
PU240
PL241
PU242
PU243
AM241
AM242
AM342
AM243
comm|y

4,00000
540+015
3¢33-002
2¢57-003
5465-003
9486-006
1¢51=-006
24¢66-006
Se01-008
3¢35-003
6¢17-003
1¢45=003
1467-002
6¢12-005
7¢93-007
9449-008
1.21-008
2406-003
8422-003

0.00100
104016
9.98-001
1470-003
6448-006

3.24=008
8475-011
2¢54-013
1.08-015
3.413-019

1+470-003

0.15000
104016
7¢75-001
6479-002
2426-002
3477-007
1¢33-008
4,83-010
8415=013

9,05-002

TABLE IX (C

4,200C0 4440000
TARGET=NP237
2481-002 2437-002
2417-003 1483-003
4477-003 4402-003
9422-006 B+60-006
1+442-006 1433-006
2479-006 2491-006
5¢41-008 5479-008
2483-003 2439-003
5432-003 4457-003
1+25-003 1+08-003
1468-002 1+468-002
6¢16-005 6416=-005
6¢91-007 5.99-007
B8e27-008 7419-008
1405-008 9e¢14-009
2415-003 2.23-003
6e94-003  5485-003

TABLE X*
TARGET= NP237

ontd.)
460000 4,80000
DATA TYPE=YIELD
2400-002 1468-002
1¢54-=003 1¢30-003
3¢39-003 2¢86-003
8400-006 T7e42=-006
1¢25-006 1¢16=-006
302-006 3¢13-006
6e¢15-008 6449-008
2¢01-003 1¢70-003
392-003 3¢36-003
9¢29-004 7+96=-004
1¢67-002 1¢66-002
6e¢14-005 6¢10-005
Se18=007 4446-007
6421-008 Se36-008
7¢90-009 681-009
2¢30-003 24¢36-003
4494-003 4.17-003

DATA TYPE= YIELD ATOMS PER ATOM TARGET

FLUX= 104016
TIME SPAN= 0-2

0400500 0.00800 001000 0.05000
TARGET=NP237 DATA TYPE=YIELD
9¢92-001 986-001 9483-001 9¢18=-001
B8¢13-003 1426-002 1¢54=002 Se16-002
9e38-005 2¢19-004 3429-004 Se¢43-003
Se61-011 1«88-010 3¢41-010 2+63-008
1¢07-012 4¢92=013 105-012 3¢30-010
1695-016 1¢20-015 3.01=-015 3.80-012
1¢95-02C 1s57-019 4¢54-019 2¢15-015
1¢09-006 3465-006 6456-006 4460-004
5¢93-009 2473-008 Se83-008 1¢75=-005
3¢09-011 1.89-010 4469-010 Se21-007
2420-013 le75=012 Se04=-012 2¢16-008
985-017 9.89-016 3422-015 4¢14-011
B8e56-017 6482=-016 §195-015 8e02=-012
8¢21-016 B8e22-018 2¢67=017 3¢30-013
1¢56-019 1e54-018 4495-018 Se27-014
Se74-018 T7e23=017 2467-016 1¢20-011
8¢22-003 1.28-002 1¢57=002 Se70-002

0420000 0425000 030000 0435000
TARGET=NP237 DATA TYPE=YIELD
7¢12-001 6454-001 6400-001 Se51-001
6449-002 6406-002 5¢60-002 Se15-002
2487-002 3427-002 3451-002 3e61-002
6482-007 1403-006 1¢41-006 1¢79=006
3.11-008 Se72=-008 9+06-008 130-007
1¢57-009 3.78-009 748-009 1¢30-008
3¢59-012 1¢10-011 2¢65-011 Se86-011
B8e¢27-003 ie11=002 134-002 1eS1=-002
1¢40-003 2e44-003 3¢66-003 4 496=-003
1¢34-004 2¢74-004 4466-004 6¢96-004
2¢47-005 6468-005 1+44-004 2¢64-004
1¢11-007 3e32-007 7¢64=-007 1¢48-006
772-009 196-008 3.96-008 6.82-008
7¢49-010 2410-009 4455-009 B8.28-009
9e¢17-011 2¢47-010 Se17=010 Se¢17-010
1¢34-007 Se12-007 1¢46-006 3¢39-006
9¢36-002 9¢33-002 9410-002 Be76-002

*waAm342" is 152-yr 242Mam,

S500000

1e42-002
1¢10-003
2042-003
6¢88-006
108-006
3¢22-006
6¢82-008
1¢43-003
287-003
6¢81-004
1e64-002
6¢04-005
3484-007
4.61-008
5¢86-009
2¢40-003
3¢52-003

0« 10000

B8e44~-00]
6¢64-002
1¢45-002
1¢50-007
3¢62-009
8e47-011
9e43-014
2¢33-003
1¢82-004
9¢89-006
B8¢31-007
2¢55-009
2¢92-010
1¢93-011
2¢72-012
1e46-009
8¢09-002

0440000

5e¢06-001

4474-002
362-002
2¢15-006
1¢72=007
2¢06-008
1400-010
1e¢62-002
6¢26-003
9e49-004
4434-004
2¢53-006
1405-007
1¢33-008
1¢44-009
6¢79-006
Be36-002
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TIME
FLUX=
NP237
NP238
PU238
U234
u23s
U236
v237
PU239
PU240
PU241

PU239

PU243
AM241
AM242
AM342
AM243
COMB1

0445000
1.0+016
4465-001

1669=010
1.68-002
7449-003
1.21-003
6456=004
3¢95-006
1448-007
1¢93-008
<e07-009
1422-005
7491-002

0475000
1.0+016

2479-001
2¢61-002
2461-002
3¢94=006
4460-007
1¢34-007
1432-009
1¢45=-002
1417=-002
2¢34-003
2489-003
1492-005
4426-007
6417-008
6427-009
1¢10-004
5e23-002

105000
1.0+016
1468-001
1457-002
1467=-002
4435-006
S5481=007
2¢91-007
4418-009

3424=002

1435000
1.0+016
101-001
9442-003
1.02-002
4¢14=-006
S5e¢93-007
4464-007
8473-009
6403-003

7431-009
6430-004
1497=002

TABLE X (Contd.)

0450000 0455000 0460000 0465000
TARGET=NP237 DATA TYPE=YIELD
4427-001 3492=-001 3460-001 3431-001
4400-002 3.67-002 3437-002 3.10-002
3445-007 3430-002 3414-002 2497-002
2482-00€ 3.11-006 3436-006 3459-006
2463-007 3+407-007 3450-007 3.90-007
4424-00€ 5467-008 7431-008 9416-008
2465-010 3494=-010 5¢61=-010 7¢69-010
1¢70-002 1469-002 1e65-002 1e59=-002
8e60-003 9¢56-003 1¢04=002 1410-002
1446-003 1470-003 1491=003 2.08-003
9429-004 1425-003 1¢61-003 2.01-003
S5e74-00€ 7488-006 1403~005 1¢31-005
1496-007 2446-007 2496-007 3443-007
2462-008 3436-008 4412-008 4485-008
- 3¢51=009 4426-009 4499-009
5137—883 3.10-005 4452=-005 6431-005
7445-002 6+98-002 6452-002 6407-002
0480000 0485000 0490000 0495000
TARGET=NP237 DATA TYPE=YIELD
2456-001 2435-001 2¢16=001 1499-001
2440-002 2421=002 2403-002 1+86=002
2444-002 2427-002 2¢11=002 1e95=-002
4407-006 4e17-006 4425-006 4430-006
4489-007 5415-007 5437-007 5¢55-007
1¢57-007 1482=-007 2408=-007 2¢35-007
1467-009 2407-009 2¢52=009 3.02-009
1437-002 1428=-002 1¢20=002 1+12-002
1¢19-002 1¢19-002 1¢19-002 1¢17-002
2¢42-003 2447-003 2¢49-003 2449-003
3425-003 3.82-003 4428-003 4475-003
2425-005 2458-005 2¢92-005 3.25=-005
4460-007 4487-007 5409-007 S5e24-007
6471-008 7417-008 7¢54-008 7.81=008
6479-009 722-009 7456-009 7+81-009
1+39-004 1¢72=-004 2.08-004 2+48-004
4484-002 4447-002 4413-002 3.81-002
14100C0 115000 1420000 1425000
TARGET=NP237 DATA TYPE=YIELC
1454-001 1e41-001 1¢30-001 1¢19-001
1444-002 1e32-002 1¢22-002 l1e12-002
1454-002 l1e42-002 1¢31-002 1e21-002
4435-006 4433-006 4430-006 4425-006
5489-007 5495-007 5¢97-007 5498-007
3.20-007 3449-007 3478-007 4407-007
4483-009 S5e52-009 6426-009 7405-009
8498-003 8431-003 7¢68-003 7¢09-003
1408-00Z 1404-002 100-002 9457-003
2437-003 2430-003 2¢23-003 2+14-003
6407-003 6¢47-003 6486-003 7+22-003
4422-005 4451=-005 4480-005 S5¢06=005
S5¢38-007 5¢33-007 5425-007 S5e13-007
8413-008 8409-008 7499-008 7+84=008
8407-009 8401-009 7¢90-009 7«74-009
3+80-004 4¢29-004 4478-004 S5e28-004
2498-002 2475=-002 2¢53-002 2432-002
1440000 1445000 1450000 145500
9T226582Np23748 A DATA TYPE=YIELD ®
. = . - 7e¢79=0 -
8465-003 7495-003 7.30-08% Z:%g-ggg
9442-0032 €e66-003 7¢97-003 7¢32-003
4407-006 3.499-006 3.91-006 3482-006
5¢87-007 5481~-007 5¢73-007 S5e64=007
4493-007 5421-007 5e48-007 S5e75=007
9462-009 1405-008 1¢15-008 1+25-008
5455-003 Se11-003 4e71=003 4433-003
8420-003 7475-003 7¢31-003 6+88~003
1487-003 1477-003 1¢68-003 1.58=-003
8¢16-003 8443-003 8467-003 8489-003
5e77-005 5¢97-005 6415-005 6¢31-005
4¢66-007 4448-007 4428-007 4.08-007
7+17-008 6489~-008 6461-008 6431-008
7405-009 6478-009 6¢49-009 6419-009
6480-004 7+430=-004 7479-004 8428-004
1.81-002 le66=002 1¢53=002 1¢40=002

070000

3404-001
2¢85-002
2e¢79-002
3¢78-006
4426-007

5¢64-002
100000

1¢82-001
1s71-002
1¢81-002
4¢34=006
5469-007
2¢63-007
3¢57-009
1e¢04-002
1¢15-002
2e47-003
5¢20-003
3458-005
5¢34-007
8¢00-008
798-009
2¢90-004
3¢51-002

1430000

1¢09-001
1¢03-002
l1e11-002
4¢20-006
5e96-007
4436-007
7¢87-009
6¢54-003

765-008
7454-009
S5e79-004
2e14-002

160000

6¢57-002
6¢16-003
6¢73-003
3¢73-006
Se54-007
6¢02=-007
1¢35-008
3¢98-003
6446-003
1e49-003
9¢09-003
6¢46-005
388-007
6¢01-008
S+89-009
B8e¢75-004
1e29-002
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TABLE X (Contd.)

TIME 1465000 1470000 1475000 180000 1490000 2400000

FLUX= 1.04016 TARGET=NP237 DATA TYPE=YIELD

NP237 6404-002 S5¢54-002 5¢09-002 4468-002 394-002 3¢33-002

NP238 5465-003 S5¢19-003 4.77-003 4438-003 369-003 3¢12-003

PU238 6419-003 5¢69-003 Se23-003 4480-003 405-003 3042-003
U234 3¢64-006 3¢54-006 3¢45-006 3¢35-006 3¢15-006 2496-006

PU241 1440-003 1:32-003 1¢24-003 1¢16-003 1¢01-003 B8¢76-004
PU242 9¢26-003 9e¢41-003 9¢55-003 9466-003 984-003 9¢95-003
PU243 6459-005 6¢71-005 6481-005 6¢90-005 704-005 713-005
AM241 3.68-007 3.48-007 3¢28-007 3.09-007 2¢73-007 239-007
AM242 5¢70-008 S5¢40-008 Se10-008 4.81-008 425-008 3¢73-008
AM342 5¢59-009 5¢29-009 4+99-009 4470-009 4415=-009 3¢64-009
AM243 9420-004 9¢64-004 1.01-003 105-003 1¢12-003 1¢19-003
comB1 1.18-002 1409-002 1.00-002 9.18-003 T7¢75-003 6¢54-003
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